The high level of road mortality of Asiatic cheetahs is consistent with previous research, which estimated that 1 2 9 collisions with vehicles represented the greatest source of cheetah mortality in Iran (42% of recorded mortalities; 1 3 0 Ahmadi et al. 2017) . Road mortality appears to be much higher for Asiatic cheetahs than for many other large carnivores, and has put them at risk of extinction (Ghoddousi et al. 2017) . For example collisions with vehicles were Russia; and 6-26% of leopard (Panthera pardus) deaths in Southern Africa (Goodrich et al. 2008 ; Swanepoel et al. Cheetahs may be more susceptible to road mortality than other large carnivores as they have very large home ranges, 1 3 6 so they encounter roads more frequently than species with more localized home ranges (Durant et al. 2017 ). The All of the road mortalities occurred at night, even though throughout most of their range cheetahs are normally most 1 4 3 active during daylight hours (Broekhuis et al. 2014) . Cheetahs may, however, be most active nocturnally in desert 1 4 4 environments or areas in which they are persecuted, in order to avoid heat exhaustion and conflict with humans 1 4 5 (Marnewick et al. 2006; Belbachir et al. 2015) . Crossing roads at night could also be a strategy to minimize risk, as traffic volume is typically lower during the night (Clevenger et al. 2003) .
We briefly review the options available to mitigate cheetah fatalities on Iran's roads, and provide practical 1 4 8 recommendations on how this could be best achieved. off the road: to achieve this fencing is also required. Fencing can be very effective at keeping animals away from roads and funnelling them towards safe areas to cross rare species, and could result in reduced genetic diversity due to inbreeding depression. This has the potential to increase vulnerability to disease, for example, which could contribute to population declines and further increase 1 7 1 extinction risk (Benson et al. 2016) . As a result, it is imperative that fencing is used in conjunction with wildlife
crossing structures in order to maintain connectivity (van der Ree et al. 2015) . It is also important to incorporate structures to ensure landscape connectivity. Consideration of the optimal fencing design for the target species is also structures; 2) their implementation requires greater investment in the long term; 3) they are still considered 1 8 7
experimental rather than a proven mitigation measure; and 4) they do not reduce the barrier effect of roads and 1 8 8 traffic to wildlife. Detection systems are only able to detect larger mammals, and it seems likely that the system 1 8 9
would be effective for cheetahs (M. Boyce, pers. comm.; M. Huijser, pers. comm.). Therefore this could be a 1 9 0 measure worth considering for the Asiatic cheetah in the future, but it requires further investigation. Enhancing road lighting has sometimes been employed to reduce wildlife road fatalities, as better visibility could wildlife crossing structures cannot be installed. 5. Enhance warning signage
To date the main approach taken to reduce road mortality for the Asiatic cheetah has been centred on the use of with flashing lights since they are highly ineffective at reducing wildlife-vehicle collisions involving cheetahs. We crossing structures cannot be installed. is 110 km/h during the day. Reducing vehicle speed, however, is impractical on large, high-speed roads (Smith et al. could help to reduce cheetah mortality rates, introducing lower speed limits and implementing traffic calming Roads and Urban Development is planning on implementing traffic calming measures before and after the 12 km However, we do not recommend this measure since it could be largely ineffective. on constructing wildlife crossing structures in conjunction with fencing, as these are likely to be much more and fencing were used as anticipated by cheetahs, this scheme could be expanded to a broader scale. Tools such as camera traps to fixed objects may help to reduce theft, which can be common as poor availability in Iran makes Installing wildlife crossing structures and fencing, and monitoring their effectiveness, will require a much greater
level of investment than has previously been available to install warning signs. Building wildlife crossing structures 2 3 8
is extremely costly (Popescu 2017), although modifying existing infrastructure can be both successful and cost- effective (Mata et al. 2008) . Plans must also be made for maintenance of any infrastructure if it is to be an effective 2 4 0 solution in the long-term (van der Ree et al. 2015) . One source of funding could be insurance schemes, such as that Environmental issues such as strategies to reduce wildlife mortality should be considered during pre-construction
planning of a road project, and should be implemented during the early construction phase by installing permanent 2 4 7
wildlife crossing structures and fencing (Weller 2015) . However, these stages are generally overlooked in Iran, and In addition to funding, institutional support is another important component necessary for effective of carnivore could signal lack of political will and a fall in both domestic and international support for Asiatic cheetah extinction is to be avoided.
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In conclusion, the roads of Iran pose the most serious threat to the Asiatic cheetah. A total of 16 cheetah mortalities 
